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Description 

BACKGROUND OF THE INVENTION 



The oresent invention relates to improved anaerobic compositions. 

anae cbrcompositions are each constituted by a combination o. a free radical polymeria (curable) 
monomer such as acrylate monomer and an initiator such as an organic peroxide. 

Seemly in order for an anaerobic composition to adapt itself to speed-up of the production hne for the 
manufacture o? industrial products, it has been desired to develop an anaerobic composition which s 
eTeme high i the polymerizing (curing) speed. And for increasing the polymerizing speed o anaerobi 
romposlns there have been made attempts to use various polymerization accelerators Examples of such 
acceEors indude certain organic amines, sulfimides and mercaptans. These are disclosed, for example, 
in the foregoing U.S. Patents as well as U.S. 

Patent Nos. 3,435,012; 3,425,955; 3,970,505; 4,180,640; and 4,245,077. 

US-A-3. 625, 930 discloses a compound containing either a 

S s - 

» ' ' ' n 

_N-C- or a - N = C — 

orouo as an organic bonding accelerator. This composition is applied to one or more of the surfaces to be 
bondec I as a pier. It serves to increase the speed of cure of a subsequently applied peroxy initiated 
acryjate based adhes iv ^ C0mp0sitiO n comprising a pyroxylin compound for a curable 

adheste coZs^on compnsing a source of free radicals. The source of free radicals and the actuator are 

^Z^^TZZZ^s wil, reduce the storage stability of the anaerobic compos = 
and it 7s very difficult to adjust the amount of an initiator to be added so as not to reduce the storage 
^tabii; Under the circumstances, an anaerobic composition capable of being employed sat.sfactori.y in the 

^uSe r' i ^e^oC^^etne:a,,y inferior in curing characteristics at low temperatures, so if 
they ar use M a cold environment, for example, in winter, their curing characteristics will be adverse y 
alfecte' ^ and therefore it is necessary to warm the work site. Thus in outdoor operates, a considerable 

tim \1 s r roSc?ofthe present invention to overcome the above-mentioned drawbacks of the prior art. 

is another object of the present invention to provide improved anaerobic compositions which are high 
in polymeS (curing) speed, superior in storage stability and can retain their excellent characteristics 

even in. a low-temperature environment, tor example, in wi:;tc;. 

SUMMARY OF INV ENTION 

According to the present invention, there is provided in an anaerobic composition comprising a 
polymenSble monomer having at least one ethylenic double bond, a free radical initiator an poly- 
, mSoTaccelerator, the use as accelerator of at least one azole compound containing in the ring at .east 
one nSogen atom and conjugated double bonds, the azole compound being present ,n an amount of 0.1 to 
Tparts by weight based on 100 parts by weight of the composition, to provide a storage stability for the 
composition of not less than 1 hour at 80 ■ C. 

5 DFTAIL ED DESCRIPTION OF THE INVB SITION 

The polymerizable monomer used in the present invent.on is essentially not specially hrnrted I provide d ft 
exhib.ts anaerobic curing characteristics in comb.nat.on with the polymenzation ,n.t.ator. It has at least one 
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ethylenic double bond at a molecular end. Examples are unsaturated carboxylic acids such as acrylic, 
methacrylic, maleic, fumaric. crotonic and itaconic acids, as well as derivatives thereof. More concrete 
examples of the polymerizable monomer include monoesters such as methyl (meth)acryla e ethyl (meth)- 
arrylate butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate. phenyl (meth)acrylate and benzyl (meth)acrylate, 
hydroxyalkyl esters such as 2-hydroxyethyl (meth)acrylate and 2-hydroxypropyl (meth)acrylate; Po^alent 
esters such as ethylene glycol diacrylate, polyethylene glycol di(meth)acrylate, neopentyl glycol d, me h - 
acrylate trimethylolpropane tri(meth)acrylate and pentaerythritol tetraacrylate; (meth)acrylon,tr,le, (meth)- 
acrylamlde, N-substituted (meth)acrylamide; vinyl esters such as vinyl acrylate, vinyl acetate vinyl pro- 
pionate and vinyl succinate; as well as other vinyl compounds such as vinyl ethers styrene, ha ogenated 
styrene divinylbenzene. vinylnaphthalene, N-vinylpyrrolidone, diallyl phthalate, dially maleate. trially 
isocyanate and triallyl phosphate. These polymerizable monomers may be used alone or as a mixture of 
two or more. As well known, particularly preferred are acrylate or methacrylate monomers, i.e., monomers 
having one or more, preferably two or more, of 

Rj O 
i II 
CH 2 = C - C - O - 

wherein Ri is hydrogen or methyl. 

The polymerizable monomers exemplified above may contain polymerizable oligomers for the purpose 
of adjusting the viscosity of the anaerobic compositions or adjusting physical properties of cured products 
of the compositions. Examples of such polymerizable oligomers include curable resins containing maleate 
fumarate allyl, or (meth)acrylate group, isocyanate-modified acryl oligomers, epoxy-modified acryl 
oligomers, polyester acryl oligomers, and polyether acryl oligomers. These oligomers may be used alone or 
as a mixture of two or more. . „ „„,,„ 

The polymerizable monomers may further contain polymerizable unsaturated polymers such as unsatu- 
rated polyester resins or unsaturated acrylic resins. These polymerizable unsaturated polymers may be 
used in combination with the polymerizable monomers. 

The polymerization initiator used in the present invention is not specially limited. There may be used 
any of the initiators which have heretofore been used in anaerobic composition. Examples are the following 
organic peroxides: hydroperoxides such as cumene hydroperoxide, t-butyl hydroperoxide, p-menthane 
hydroperoxide, methyl ethyl ketone peroxide, cyclohexane peroxide, dicumyl peroxide, and dusopropylben- 
zene hydroperoxide as well as ketone peroxides, diallyl peroxides, and peroxy esters. These polymerization 
initiators may be used alone or as a mixture of two or more. Combinations of sulfimides and mercaptans 
such as those disclosed in Japanese Patent Publication No. 597/1976 may also be used as they are, or in 
combination with the polymerization initiators exemplified above. 

The polymerization initiator is used in an insufficient concentration to initiate cure of the monomer upon 
exclusion of oxygen. A concrete amount thereof is ,n the range of 0.01 to 10 parts by weight based on a 
total weight of 100 parts by weight of the polymerizable monomer and the polymerizable oligomer A 
smaller amount thereof than 0.01 part by weight is insufficient to induce the polymerization reaction and a 
larger amount thereof than 10 parts by weight would reduce the stability of the anaerobic composition. 

The polymerization accelerator used in the present invention is an azole compound which is preferably 
selected from the group consisting of oxazoie compounds, triazoto compounds, thiazole compounds and 
thiadiazole compounds. These preferable azole compounds have the following basic structures or isomeric 
structures thereof: 



p.p. a . p 
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Examples of isomeric structures are: 
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one or more carbon atoms on an azole nng are subs tuted J th s su b St ituted benzene rings fused 

alk eny.. Particularly preferred are ™^*™Z£ZTXSon «he benzene ring are mentioned 
together such as benzoxazole. As examples of subst. uem g p ^ ftg examples Qf 

electron donor groups such as (lower) alky! e^g - ^ ( ^ C . (C H 2 ) 2 -CH 3 ), halogen(e.g.. CI. 

substituent groups on the azole nng are "^Hcrf -NHz -CH 3 and -NO, 

Br), -OH, -COOH, -OCOCH 3 , =0. -NO =0, -CN -SH SCHs N 2 , 2 , 4 -triazole, oxazole, 

The polymerization accelerator « used ,n an amoun ^ suffic e ^ base(j Qn 10Q 

temperature). Its proportion is in the range of 01 to 5, P^TtL 0.1 part by weight, the polymerization 

KiSK £=2S-« sTs-pSi; ^ ««, - - — 

example, to ensure the storage -^r^^ f^eta elating agent such as ethylenediamine 
hydroquinone.or hydroqumone monomethyl ethe ^d a O . am inophenol. 

intended to restrict the present invention. 



Example 1 



50 



.-. wvHrnxv-l-Dhenoxvethy! acrylate 

Isobornyl methacrylate if-nvo K K * 

Urethane acrylate (GMN-U, a product of Kyoe.-sha Yush, Ko yy . 
2-Hydroxyethyl methacrylate 
Ethylenediamine tetraacetic acid 2Na 
Cumene hydroperoxide 

n-Dodecylmercaptan . 



Part by weight 



20 

2u 

40 

20 
0.02 
05 
0.2 



To a mixture consisting o, the ^^^^^^^^^ 

SESHSSrr-asr 
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[Measurement of Setting Time] 

., ■ 1 c mm iis Class 2) and nuts, the composition 
Usrng eleven sets of boKs (diameter: :,0 J^J^ ^beits. then a nut was threaded* 
obtained in Example 1 was apphed to part o f the h 0 ^ ^ manuall was 

engaged therewith, and the Une (settrng Me) taker hereinafter be also referred to as 
measured. The measurement temperature was 25 C. The setfng 
"Fe/Fe setting time at 25 °C". 

Comparative Examples 1 ■ 4 ^ ^ 

A„«,ob,c composition, »«• P»P»;« '""J™,, ~i.Tn T»» 

results of which are as set forth in Table 2. 



75 




Table 1 








Polymerization Accelerator 


Amount (part by weight) 


20 


Ex. 1 

Com. Ex.1 
Com. Ex.2 
Com. Ex.3 
Com. Ex.4 


benzotriazole 
Not added 

orthobenzoic sulfimide 
1 ,2,3,4-tetrahydroquinoline 

triethyl amine 


1.0 

1.0 

1.0 
1.0 


25 




Table 2 





Ex. 1 

Com. Ex.1 
Com. Ex.2 
Com. Ex.3 
Com. Ex.4 



Fe/Fe Setting Time at 25 'C 



90 sec. 
over 24 hrs. 
120 sec. 
5 min. 
over 6 hrs. 



Examples 2-12 



40 



50 



Part by weight 



9-Hydroxy-1-Dhenoxyethyl aery late 

"n's acrylate '(G MN-U , a product o, K y oe,-sha Vushi Kogyo K.K, 
2-Hydroxyethyl methacrylate 
Ethylenediamine tetraacetic acid 2Na 
Orthobenzoic sulfimide 
Cumene hydroperoxide 

n-Dodecylmercaptan , , . 




i„„e*,nt S in m Mm PW™™ » ™" ™"*™=s»ed in M » W « in E«.mpie 1 • 
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[Storage Stability Test] 

w , ^7n ml in a 100-ml container made of polyethylene, then 
The anaerobic compositions were each placed 70 cQn(ajner containing the anaerob.c 

was measured. 



Table 3 






Polymerization Accelerator 


Amount {part by weight) 


Ex. 2 
3 
4 
5 
6 
7 
8 
9 
10 


benzotriazole 

benzothiazole 

hydroxybenzotriazole 

1 ,2,4-triazole 

benzoxazole 

benzotriazole 

benzotriazole 

benzotriazole 

benzotriazole 


1.0 
1.0 
1.0 
1.0 
1.0 
0.1 
0.5 
2.0 
5.0 


11 


1 ,2,3,4-tetrahydroquinoline benzoxazole 


1.0 
1.0 


12 


1-benzyl-2-methy)-imidazole benzothiazole 


1.0 
1.0 



Table 4 



30 



35 



40 





Fe/Fe Setting Time at 


Storage Stability ( nr. ) 




25 °C ( sec. ) 




Ex. 2 
3 


60 


over 2 


40 


over 2 


4 


60 


over 2 


5 


100 


over 2 


6 


80 


over 2 


7 


80 


over 2 


8 


60 


over 2 


9 


60 


over 2 


10 


60 


1 

over 2 


11 


80 


,2 


40 


over 2 



Example 13 



50 





Part by weight 


Bisphenol A type methacrylate 
2-Hydroxyethyl methacrylate 
Orthobenzoic sulfimide 
Cumene hydroperoxide 
Ethylenediamine tetraacetic acid 2Na 
1 2 3 4-Tetrahydroqumoiine 


70 
30 
1.0 
0.5 
0.02 
I 0.5 
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test was 5^™= - ■ — ™^ £ 

described in Example 1 (di ameter 1<T mm. pi ^ 5^nd iro nut P ^ ^ ^ q) 

ot the threaded portion of each bolt, then a nut was VmMV e g mj ^ ^ 

b0 „s and nuts with sample A applied ^^^^^Zb made' as shown in Tab.e 5, 
lapse of time stepwise from the t,me when the threaded engage va|ues 

values on the five samples. 
Comparative Example 5 

An anaerobic composite was prepared in the = <-?^lZ^Z£SZZ£ 
a polymerization accelerator was not added. This composite, as sample * PP ^ ^ 

en^ajed portions offive sets of bolts and nuts in h -e manner as m^ ^ a|so ^ g 

speed test was conducted for each set ot do.i a reSDect ive breaking torques were measured, 

noted above. 

Table 5 



Temp. 


Material Bolt/Nut 


Sample 


10 min 


20 min 


30 min 


60 min 
241 


120 min 
253 


24 hr 
243 


5-C 


Fe/Fe 


A 
B 


193 
0 


232 
5 


250 
15 


30 
60 


120 
69 


250 
107 


5*C 


Zn-Cr/Fe 


A 
B 


13 
0 


17 
0 


37 
0 


0 

I 239 


1 


130 
245 


25 'C 


Fe/Fe 


A 
B 


210 
37 


230 
87 


251 
167 


217 




| 258 



30 



35 



In Table 5, the mark "-" indicates "unmeasured". 



40 Claims 



bond, a ,iee ■ ■ - nitroqen atom ana conjugated aouoie uui.as. 

azole compound containing in the nng at leas one n tog ^ ^ wejgh( 

^^^^"-S^ - ^ — " "* ' eSS ^ 1 h ° Ur " 80 ' C ' 
a The use according to Cairn 1. characterised in that the azole compound is selected from oxazole 
2 - Lmpoundrtlzol compounds, thiazole compounds and thiadiazole compounds. 

3 The use according to Cairn 1 or 2, characterised in that the azole compound has a benzene r,ng or 
substituted benzene ring fused to an azole ring. 

4 The use according to Cairn 3. characterised in that the substituent group on the substituted benzene 
' nng is a lower alkyl group, hydroxyl group, or mercapto group. 

„■ , rum characterised in that the azole compound is benzotriazole, hydrozyben- 
" IT^— — - 3-captobenzotriazo.e. 
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Patentanspruche 



15 



25 



gierte Doppelbmdungen enthal , a !^ ^ chte " n ^% , jschen Dop p e lbindung, einen Aktivator aus 

^SS^^ en,h ^' wobei die Az0lverbind 7 ,n 

v n 01 bis 5 GewicmsteHan bezogen auf 100 Gewichtstei.e der ^s-msnsetzung 
Thanden ist, urn eine Lagerstabilitat von nich, weniger a,s 1 Stunde be, 80 " C zu erhalten. 

2 Verwendung nach Anspruch 1, dadurch gekennzeichne*, da* die Azolverbindung aus OxazoK Triazol-, 
Thiazol- und Thiadiazolverbindungen ausgewahlt wird. 

3 Verwendung nach Anspruch 1 oder 2, dadurch gekennzeichnet da« die Azolverbindung einen mit dem 
' Azolnng anellierten Benzolring Oder substituierten Benzolring aufweist. 

4 Verwendung nach Anspruch 3, dadurch gekennzeichnet, daB die Subs.ituentengruppe auf dem substitu- 
ierten Benzolring eine Niedrigalkyh Hydroxyl- Oder Mercaptogruppe ,st. 

Revendications 

1. Utilisation. co mm e acce,era«eur, d'au moins un cornpose azo, e contenan £$££5^ % 
stabilite au stockage de pas moins d'une heure a 80 -C. 

-» » r..,n*,.»n 3. crctfM. .n CO W » »W 00 c,c„ b.nz.niou, 

„t on group, alkyle Mri.ur, un group. Hydroxyl. on un group, m.ro.pto 

mercaptobenzotriazole. 



3. 



4. 
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